(19) 




Ijapanese patent office 



PATENT abstracts OF JAPAN 

(11) Publication number: 2000045828 A 
. (43) Date of publication of application: 15.02.00 



(51) Int. CI F02D 41/04 
F01N 3/08 
F01N 3/20 
F01N 3/28 
F01N 3/36 
F02D 41/40 




(21) Application number. 10220576 

(22) Date of filing: 04.08.98 


(71) Applicant TOYOTA MOTOR CORP 

(72) Inventor KIBE KAZUYA 

GOTO ISAMU 
ISHIGAKI HIROTATSU 
KANEKO TOMOHIRO 
YAMAMOTO TAKASHI 


(54) FUEL INJECTION CONTROL DEVICE FOR injeclion timing. 
INTERNAL COMBUSTION ENGINE 

COPYRIGHT: (C)2000.JPO 





(57) Abstract: 

PROBLEM TO BE SOLVED: To ^ecute sub-Injection 
when temperature inside cylinders reach a target 

value. 

SOLUTION: Main Injection of fuel Is carried out from 
fuel injection valves 31 to 34 into cylinders 11 to 
14 near a top dead center of compression. Post 
injection of the fuel is carried out from the fuel 
injection valves 31 to 34 into the cyDnders 11 to 
14 in an expansion process. In a fuel Injection 
control device of such a diesel engine 1, the post 
Injeclion timing Is set at the time where the 
temperature inside the cylinders 11 to 14 are 
equalized to the target values. An ECU 100 obtains 
the post injection timing with reference to the 
compression dop dead center according to 
operation conditions of the diesel engine 1. The 
ECU 100 executes the post injection at this post 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a fuel injection control device of an internal-combustion engine which carries out post injection of the fuel into a 
cylinder from said fuel injection means by an expansion stroke after carrying out the main injection of the fuel into a 
cylinder from a fuel injection means near the compression top dead center, A post injection stage determination means to 
ask for said post injection stage on the basis of a compression top dead center according to operational status of an 
internal-combustion engine by making a time of temperature in a cylinder tuming Into target temperature into a post 
injection stage, A fuel injection control device of an internal-combustion engine performing post injection at a post injection 
stage determined by preparation and said post injection stage determination means. 

[Claim 2]ln a fuel injection control device of an internal-combustion engine which carries out post injection of the fuel into a 
cylinder from said fuel injection means by an expansion stroke after carrying out the main injection of the fuel into a 
cylinder from a fuel injection means near the compression top dead center, A post injection stage determination means to 
ask for said post injection stage on the basis of a main-injection start time according to operational status of an internal- 
combustion engine by making a time of temperature in a cylinder tuming into target temperature into a post injection 
stage, A fuel injection control device of an internal-combustion engine performing post injection at a post injection stage 
determined by preparation and said post injection stage detenmination means. 

[Claim 3]A fuel injection control device of the internal-combustion engine according to claim 1 or 2, wherein said target 
temperature is inner cylinder temperature to which fuel by which post injection was carried out does not burn, and 
spraying does not arrive at a bore wall surface of a cylinder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnventlon]This invention relates to the fuel Injection control device of an internal-combustion engine. 
[0002] 

[Description of the Prior Art]The lean NOx catalyst is used abundantly at NOx purification of the internal-combustion 
engine burned in the state of air-fuel ratio Lean, for example, the exhaust gas discharged from a diesel power plant or a 
lean burn gasoline engine. There are a selection reduction type NOx catalyst and an occlusion reduction type NOx 
catalyst in a lean NOx catalyst. 

[0003]A selection reduction type NOx catalyst is a catalyst which returns or decomposes NOx under existence of 
hydrocarbon (HC) in the atmosphere of hyperoxia. 

The catalyst etc. which supported the precious metals are included in the catalyst, zeolite, or alumina which carried out 
ionic exchange of the transition metals, such as Cu, to zeolite, and supported them to it. 

[0004]ln order to purify NOx by this selection reduction type NOx catalyst, optimum dose of HC ingredients are needed for 
the circumference of a catalyst. However, there is very little quantity of HC ingredient under exhaust air at the time of 
usual operation of said internal-combustion engine, therefore in order to usually purify NOx at the time of operation, it 
needs to supply HC ingredient to a selection reduction type NOx catalyst. 

[0005]On the other hand, an occlusion reduction type NOx catalyst is a catalyst which emits NOx absorbed when the air- 
fuel ratio of inflow exhaust gas gas was Lean, NOx was absorbed and the oxygen density in inflow exhaust gas gas fell. 
Make alumina into a carrier and on this carrier For example, for example, the potassium K, sodium Na, At least one 
chosen from the lithium Li, an alkaline metal like caesium Cs, the barium Ba, an alkaline earth like calcium Ca, lantern La, 
and rare earth like the yttrium Y and the precious metals like the platinum Pt are supported and constituted. 

[0006]lf this occlusion reduction type NOx catalyst is arranged to the exhaust system of the internal-combustion engine 
burned in the state of air-fuel ratio Lean, since the air-fuel ratio of the exhaust gas at the time of operation is usually Lean. 
NOx in exhaust gas will be absorbed by the NOx catalyst in this internal-combustion engine. However, when it continues 
supplying the exhaust gas of a lean air fuel ratio to a NOx catalyst, the NOx absorptance of a NOx catalyst reaches 
saturation, and it becomes impossible to absorb more than it and NOx, and it makes NOx leaked. Then, an oxygen 
density is reduced very much to a degree by making rich the air-fuel ratio of inflow exhaust gas gas to predetermined 
timing, before NOx absorptance is saturated with an occlusion reduction type NOx catalyst. It is necessary to return to 
NO2. to emit NOx absorbed by the NOx catalyst, and to recover the NOx absorptance of a NOx catalyst. 
[0007]Here, the post injection of fuel occurs as one of the methods of supplying HC Ingredient to a selection reduction 
type NOx catalyst, or one of the methods of supplying air-fuel ratio Rich's exhaust gas to an occlusion reduction type NOx 
catalyst. After this carries out main injection (main injection) of the fuel from a fuel injection valve Into the predetermined 
cylinder of an internal-combustion engine, In the expansion stroke or exhaust stroke of the cylinder concerned, inject fuel 
in a pipe from said fuel injection valve (post injection), and the air-fuel ratio of exhaust gas is made rich, It is the method of 
reforming HC ingredient of this post injection fuel to ****** HC with the heat at the time of the explosion in a cylinder, and 
supplying this to a selection reduction type NOx catalyst or an occlusion reduction type NOx catalyst with exhaust gas. 
[0008]lt is not for making the NOx purification performance of the lean NOx catalyst arranged to these exhaust systems 
maintain as a purpose of carrying out post injection of the fuel in an internal-combustion engine, and since the charge 
pressure of a turbocharger is increased, post Injection may be performed a sake [ on the warming-up disposition of a 
catalyst ] etc. 
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[0009] 

[Problem(s) to be Solved by the InventionJThe art which makes the optimal refining of HC ingredient of post injection fuel 
is indicated by delaying the injection timing of post injection gradually by JP,10-47146.A as the catalyst temperature of a 
selection reduction type NOx catalyst becomes high. 

[0010]However, if Inner cylinder temperature is low at the time of post injection, HC ingredient of post injection fuel cannot 
be reformed to ****** HC, It comes to supply a selection reduction type NOx catalyst with a heavy ingredient, and a NOx 
purification rate falls, and spraying of post injection fuel arrives at a bore wall surface easily, and there is a possibility that 
the problem of dilution of an engine oil may arise. On the other hand, when inner cylinder temperature is high at the time 
of post injection, post injection fuel is burned down, it becomes impossible to supply HC ingredient to a selection reduction 
type NOx catalyst, and there is a possibility that the problem that a NOx purification rate falls may arise. 
[0011]About destruction by fire of poor refining of HC ingredient of post injection fuel and post injection fuel, also when the 
occlusion reduction type NOx catalyst has been arranged to the exhaust system, it becomes a problem. It is a problem 
with a possibility of producing about dilution of an engine oil also when performing post injection for what kind of purpose. 
[0012]The issue which this invention is made in view of the problem of such a Prior art, and this invention tends to solve, 
By controlling a post injection stage so that post injection is performed with the optimal inner cylinder temperature, keeping 
the problem resulting from post injection from arising has dilution of an engine oil, etc. 
[0013] 

[Means for Solving the ProblemjThis invention adopted the following means, in order to solve said technical problem. In a 
fuel injection control device of an internal-combustion engine which carries out post injection of the fuel into a cylinder from 
said fuel injection means by an expansion stroke after an invention of the 1st of this application carries out the main 
injection of the fuel into a cylinder from a fuel injection means near the compression top dead center, A post injection 
stage determination means to ask for said post injection stage on the basis of a compression top dead center according to 
operational status of an internal-combustion engine by making a time of temperature in a cylinder turning into target 
temperature into a post injection stage, Post injection is perfomied at a post Injection stage determined by preparation and 
said post injection stage determination means. 

[0014]ln a fuel injection control device of an internal-combustion engine of the 1st invention, a post injection stage on the 
basis of a compression top dead center is determined by post injection stage determination means according to engine 
operational status. Since inner cylinder temperature turns into target temperature In a determined post injection stage, 
post injection will be performed when Inner cylinder temperature turns Into target temperature. 

[0015]ln a fuel injection control device of an internal-combustion engine which carries out post Injection of the fuel into a 
cylinder from said fuel injection means by an expansion stroke after an invention of the 2nd of this application carries out 
the main injection of the fuel into a cylinder from a fuel injection means near the compression top dead center. A post 
injection stage detenmlnation means to ask for said post injection stage on the basis of a main-injection start time 
according to operational status of an internal-combustion engine by making a time of temperature in a cylinder turning into 
target temperature into a post injection stage, Post injection is performed at a post injection stage determined by 
preparation and said post injection stage determination means. 

[0016]ln a fuel injection control device of an intemal-combustion engine of the 2nd invention, a post injection stage on the 
basis of a main-injection start time is determined by post injection stage determination means according to engine 
operational status. Since inner cylinder temperature turns into target temperature in a determined post injection stage, 
post injection will be performed when inner cylinder temperature turns Into target temperature. 
[0017)Although a NOx purification performance of lean NOx catalyst arranged to exhaust system maintenance or 
recovery-, pressure-up [ of charge pressure of a turbocharger ), and warming-up disposition top of a catalyst, etc. can be 
illustrated as a purpose of performing post injection. In the 1st invention or invention of the 2nd. It is not limited to these. 
This Invention can be applied also when post injection is performed for what kind of purpose. 

[0018]ln the 1st invention or invention of the 2nd, a direct fuel-injection diesel engine and a direct fuel-injection gasoline 
engine can be illustrated as an internal-combustion engine. 

[0019]Said target temperature can be made into inner cylinder temperature to which fuel by which post injection was 
carried out does not burn, and spraying does not arrive at a bore wall surface of a cylinder in the 1st invention or invention 
of the 2nd. When target temperature is carried out in this way, fuel by which spraying of fuel by which post injection was 
carried out stops having arrived at a bore wall surface of a cylinder, and post injection was carried out is supplied to an 
exhaust system, without burning. 
[0020] 

[Embodiment of the InventionjHereafter. the embodiment of the fuel injection control device of the internal-combustion 
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engine concerning this invention is described based on the drawing of drawing 1 and drawing 2 . The embodiment 
indicated below is the mode which applied the fuel injection control device concerning this invention to the diesel power 
plant for vehicles as an internal-combustion engine. 

fOQ21l Drawing 1 is a figure showing the entire configuration of the direct fuel-injection diesel engine equipped with the fuel 
injection control device concerning this Invention. The engine 1 is a 4-cylinder diesel power plant, and in the combustion 
chamber of each cylinders 11. 12. 13. and 14 of the No. 1 cylinder (#1) to the No. 4 cylinder (#4). Clean air is introduced 
via the inhalation-of-air branch pipes 21, 22, 23, and 24 which branched from the inlet pipe 2, the inlet manifold 20, and 
the inlet manifold 20. In the middle of the Inlet pipe 2, the air flow meter 3, the compressor 5 of the turbocharger 4. the 
intercooler 6. and the intake throttle valve 7 are formed. The Intake throttle valve 7 is controlled by the electronic control 
unit (ECU) 100 for engine control according to the operational status of the engine 1. 

[0022]The engine-water-temperature sensor 57 which outputs the output signal corresponding to the circulating water 
temperature of the engine 1 to ECU10Q is attached to the engine 1. The IMMANI ** sensor 51 which outputs the output 
signal corresponding to the intake-air temperature in the inlet manifold 20 to ECU 100 is attached to the inlet manifold 20. 
The IMMANI ** sensor 51 is arranged at the position which has distance of enough from a connecting part with EGR pipe 
47 so that the temperature of inhalation of air can be measured, where it is arranged downstream from the intake throttle 
valve 7 and EGR gas is fully mixed with clean air. 

[0023]The fuel injection valves (fuel injection means) 31, 32, 33, and 34 which inject fuel in each cylinders 11-14 are 
formed in the engine 1. The fuel conveyed from the fuel supply system 52 is once stored by the common rail 53 by a 
predetermined pressure, and Is supplied to each fuel Injection valves 31-34 from the common rail 53. 
[0024]The common-rail-pressure power sensor 54 which outputs the output signal corresponding to the fuel pressure 
(common-rail-pressure power) in the common rail 53 to ECU 100 is attached to the common rail 53. 
[0025]The fuel injection valves 31-34 carry out main injection (main injection) of the fuel to the cylinder which corresponds 
[ near the compression top dead center ], and are controlled by ECU 100 to carry out post injection of the fuel from said 
fuel injection valve of a cylinder corresponding in the expansion stroke of a predetermined cylinder. HC ingredient of the 
fuel by which post injection was carried out is supplied to selection reduction type NOx catalyst 10a mentioned later. 
[0026]The valve opening time and the valve opening period of the fuel injection valves 31-34 in main injection or post 
injection, According to the operational status of the engine 1, it is controlled by ECU100, and ECU100 determines whether 
to perform post injection to which cylinder of the No. 1 cylinder 1 1 to the No. 4 cylinders 14 according to the operational 
status of the engine 1 . 

[0027]The exhaust gas produced in the combustion chamber of each cylinders 1 1-14 Is discharged by the exhaust 
manifold 40 via the exhaust branch pipes 41, 42, 43, and 44 provided corresponding to each cylinders 11-14. 
[0028]The exhaust gas which flowed into the exhaust manifold 40 is discharged by the atmosphere via the collecting 
exhaust pipe 8. In the middle of the collecting exhaust pipe 8, the turbine 9 of the turbocharger 4 and the catalytic 
converter 10 are formed. Exhaust gas drives the turbine 9, drives the compressor 5 connected with the turbine 9. and 
supercharges inhalation of air. 

[0029]Selection reduction type NOx catalyst 10a is accommodated In the catalytic converter 10. In the atmosphere of 
hyperoxla. under existence of hydrocarbon, selection reduction type NOx catalyst 10a Is NOx a catalyst retumed or 
decomposed, and to a selection reduction type NOx catalyst. The catalyst etc. which supported the precious metals are 
included in the catalyst, zeolite, or alumina which carried out ionic exchange of the transition metals, such as Cu, to 
zeolite, and supported them to It. 

[0030]ln the collecting exhaust pipe 8. near the exit near the entrance of the catalytic converter 10, The ON gas 
temperature sensor 55 and the exit-gas-temperature sensor 56 which output the output signal corresponding to the 
temperature of the exhaust gas which flows out of the temperature or the catalytic converter 10 of exhaust gas which flows 
into the catalytic converter 10 to ECU100 are attached. Based on the output signal of these ON gas temperature sensor 
55 and the exit-gas-temperature sensor 56, ECU100 calculates the catalyst temperature of the catalytic converter 10. 
[0031]Recycle of a part of exhaust gas discharged from the No. 4 cylinder 14 is attained via the exhaust branch pipes 44 
to EGR pipe 47 as EGR gas (flowing-back gas) at the Inlet manifold 20. In the middle of EGR pipe 47, EGR valve 49 of 
the negative pressure type is installed. Intake pipe negative pressure is introduced into the diaphragm chamber of EGR 
valve 49 via the connecting pipe which is not illustrated, according to the operational status of the engine 1 . opening 
control of EGR valve 49 Is carried out, and it controls the reflux amount of EGR gas. 

(0032JROM which ECU 100 consisted of digital computers and was mutually connected by the bi-directional bus (read-only 
memory), Provide RAM (random access memory), CPU (central processor unit), an input port, and an output port, and 
basic control, such as injection quantity control of the engine 1. is performed, and also post injection control for supplying 
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HC to the catalytic converter 10 is performed in this embodiment. 

[0033]For these control, the input signal from the accelerator opening sensors 71 and the input signal from the crank angle 
sensor 72 are inputted into the input port of ECU100. The accelerator opening sensors 71 output the output voltage 
proportional to an accelerator opening to ECU100, and ECU100 calculates an engine load based on the output signal of 
the accelerator opening sensors 71. The crank angle sensor 72 outputs an output pulse to ECU100, whenever a 
crankshaft carries out definite angle rotation, and ECU 100 calculates an engine speed value based on this output pulse. 
An engine operation condition is distinguished by these engine loads and the engine speed value. 

[0034]Next, an operation of the fuel injection control device in this embodiment is explained. According to the operational 
status of the engine 1 , ECU 100 carries out prescribed period valve opening of each fuel injection valves 31-34 at 
predetermined valve opening time, and carries out main injection of the fuel of the specified quantity into each cylinder 11- 
14. After the fuel by which main injection was carried out into each cylinder 11-14 explodes and burns, it is exhausted by 
the atmosphere as exhaust gas through each exhaust branch pipes 41-44. the exhaust manifold 40, the collecting exhaust 
pipe 8, and the catalytic converter 10, 

[0035]ECU100 calculates the amount of post injections of the fuel equivalent to a reducing agent amount required to purify 
NOx in the exhaust gas produced by said explosion and combustion of fuel by which main injection was carried out with 
the catalytic converter 10 according to the operational status of the engine 1, Prescribed period valve opening of the fuel 
injection valve of a predetermined cylinder is carried out at the predetermined valve opening time in the expansion stroke 
of the cylinder concerned in order to carry out post injection of the fuel of this amount of post injections. Refining of the HC 
ingredient of the fuel by which post injection was canried out is carried out to ****** HC by the heat of a working stroke, and 
it is supplied to the catalytic converter 10 through said exhaust route with exhaust gas. As a result, it is returned in 
selection reduction type NOx catalyst 10a of the catalytic converter 10, and NOx in exhaust gas becomes N2, H2O, and 
CO2. and is emitted to the atmosphere. 

[0036]By the way, if inner cylinder temperature is too high when carrying out post injection of the fuel, the fuel by which 
post injection was carried out will be burned down, If inner cylinder temperature is too low when it becomes impossible to 
supply HC of an initial complement to the catalytic converter 10, the problem that the purifying rate of NOx falls arises and 
post injection of the fuel is earned out on the other hand, HC ingredient of the fuel by which post injection was carried out 
cannot be reformed to ****** HC. Since the catalytic converter 10 will be supplied with a heavy Ingredient, and the purifying 
rate of NOx falls and the accomplishment power of the fuel by which post injection was carried out becomes large, it is as 
having mentioned above that there is a possibility that the problem that spraying arrives at the bore wall surface of a 
cylinder, and dilutes an engine oil may arise. 

[0037]Therefore, spraying of post injection fuel does not arrive at a bore wall surface, and when it is the inner cylinder 
temperature which can moreover reform HC ingredient of post injection fuel for ****** HC ingredient, It is necessary to 
perform post injection. 

[0038]So. ECU 100 calculates the stage of post injection according to the operational status of the engine 1 , and is 
controlling post injection by this fuel injection control device so that post injection is performed, when Inner cylinder 
temperature turns into the optimal temperature for post injection. The inner cylinder temperature which spraying of the 
optimal inner cylinder temperature for post injection, i.e., post injection fuel, cannot anrlve at a bore wall surface, and can 
reform HC ingredient of post injection fuel for ****** HC ingredient in this embodiment. It Is beforehand experimented and 
determined [ **** or ] to this engine 1 whether it is the becoming temperature. 

[0039]Before explaining the control procedure of post injection timing, it analyzes about the relation between inner cylinder 

temperature and a piston position (crank angle). Now, engine operational status presupposes that they are engine speed 

value ene, the main fuel injection amount eqfin, engine-water-temperature gthw, the IMMANI temperature gthi, and the 

suction air quantity ega. The heat supply Qinj at this time becomes like a following formula. 

Qinj=eqfin x fuel ratio pile x fuel rate of heat release [0040]ln the case of adiabatic compression, the inner cylinder 

temperature Tpo at the time of post injection is shown by several 1 . 

[Equation 1] 

Tpo= (gthiXe ^'-^^+Qinj/ (egaXCv) ) (Vtdc/Vpo) ''"^^ 

Here, as for the ratio of specific beat and Cv, epsilon is [ a compression ratio and kappa / the pipe content volume at the 
time of post injection and Vtdc of specific heat at constant volume and Vpo ] the pipe content volume of a compression top 
dead center (TDC). 

[0041] However, with a actual engine, since there is a cooling water loss. Tpo becomes lower than the value calculated by 
the upper formula. If combustion assumes that it Is perfect constant volume combustion, the inner cylinder temperature 
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Ttdc of a compression top dead center (TDC) will become like several 2. 
[Equation 2] 

Ttdc=Qiiij/ (egaXCv) +gthiX £ 

[0042]By the way, the cooling water loss Qw is proportional to (Ttdc-gthw), and in inverse proportion to the engine speed 
value ene. Therefore, the cooling water loss Qw can be searched for from a one-dimensional map of several 3. 
[Equation 3] 

( (QinJ/ (egaXCv) +gthix e -gthw) /ene • • • (1) 3; 

[0043]The inner cylinder temperature Tpo at the time of the post injection which also considered the cooling water loss Qw 
becomes like several 4. 
[Equation 4] 

Tpo= (gthiXe (Qinj-Qw) / (egaXCv) ) (Vtdc/Vpo) 

Therefore, the pipe content volume Vpo at the time of post injection is shown by several 5. 
[Equation 5] 

V po= (gthi > ) X e 4- ((Q Inj- Qw)/{egaX C v)) ' 

XVtdc/Tpo 

[0044]Crank angle eainjpo at the time of post injection from a compression top dead center (TDC) is shown by following 
formula, 

eainjpo=cos"'' (1+2-/(epsilon-1)-Vpo/(pixR^xL)) 

Here, R is a bore diameter of a cylinder and L is a stroke. If the optimal inner cylinder temperature Tpo is set up thereby 
beforehand, optimal post injection stage can be determined according to engine operational status. 
[0045]Although it is possible to set up post injection timing in the above procedure, since it is not perfect isochore 
combustion, a time loss arises with a actual engine. It does not ask for a post injection stage, but what is necessary is just 
to control by the interval eaintpo of an end of main injection, and a post injection start directly as mentioned above, in 
order to lose influence of a time loss. This post injection interval eaintpo has correlation with several six like said crank 
angle eainjpo at the time of post injection. 
[Equation 6] 

(gthi"^»-"')Xe+((QinJ-Qw)/(egaXCv)) "''^-"^ • - • (2) 5S; 

Therefore, it can ask for the post injection interval eaintpo from a one-dimensional map with the value of the 
aforementioned (2) formula. 

[0046]And crank angle eainjpo at the time of post injection from the compression top dead center TDC is calculated with a 
following formula on the basis of a main injection stage. 

eainjpo=eainj+etqf+eaintpo - here, eainj is a main injection stage and etqf is a main injection period. 
[0047]Next, with reference to drawing 2 , an example of a control procedure of post injection timing is explained. First, 
ECU 100 reads engine speed value ene, the main injection fuel quantity eqfm, engine-water-temperature gthw, the 
IMMANI temperature gthi, and the suction air quantity ega in Step 101. 

[0048]Next, ECU 100 asks for the target common-rail-pressure power epcr, the main injection stage eainj, and the main 
injection period etqf in Step 102 according to operational status of the engine 1. 
[0049]Next, ECU100 calculates the heat supply Qinj from a following formula in Step 103. 

In Step 104, Qinj=eqfin x fuel ratio pile x fuel rate-of-heat-release, next ECU100 calculates the aforementioned (1) 
formula, and searches for the cooling water loss Qw corresponding to the result of an operation from a cooling water loss 
map. A cooling water loss map experiments to this engine 1 beforehand, and is used as a one-dimensional map in quest 
of relation between the cooling water loss Qw and a value of the aforementioned (1) formula, and a cooling water loss 
map is beforehand memorized to ROM of ECU 100. 

[0050]Next, in Step 105, ECU100 calculates the aforementioned (2) formula and asks for the post injection interval eaintpo 
corresponding to the result of an operation from an interval map. An interval map experiments to this engine 1 beforehand, 
and is used as a one-dimensional map In quest of relation between the post injection interval eaintpo and a value of the 
aforementioned (2) formula, and an interval map is beforehand memorized to ROM of ECU100. 
[0051]Next, ECU 100 calculates the post injection stage eainjpo from a following formula in Step 106. 
eainjpo=eainj+etqf+eaintpo, next ECU 100 calculates the amount of post injections from the amount map of post injections 
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in Step 107 based on the catalyst temperature Teat and the suction air quantity ega of the catalytic converter 10. The 
amount map of post injections forms relation between the catalyst temperature Teat and the suction air quantity ega, and 
the amount of post injections into a two-dimensional map, and memorizes it to ROM of ECU 100 beforehand. 
[0052]Next, ECU 100 performs post injection by the amount of post injections calculated at a post injection stage for which 
it asked at Step 106, and Step 107 in Step 108. 

[0053]Thus, by controlling a post injection stage according to operational status of the engine 1, post injection can be 
performed with this fuel injection control device at the time of the optimal inner cylinder temperature for post injection. And 
as a result, HC ingredient of fuel by which post injection was carried out can be reformed to ****** HC, selection reduction 
type NOx catalyst 10a can be supplied, and a NOx purification rate improves. Engine-oil dilution which fuel by which post 
injection was carried out does not arrive at a bore wall surface of a cylinder, therefore originates in post injection can be 
prevented beforehand. In this embodiment, ECU 100 constitutes a post injection stage determination means. 
[0054] 

[Effect of the InventionJAceordIng to the fuel injection control device of the internal-combustion engine concerning the 
invention of the 1st of this application, the time of the temperature in a cylinder turning into target temperature is made into 
a post injection stage, A post injection stage determination means to ask for said post injection stage on the basis of a 
compression top dead center according to the operational status of an internal-combustion engine, By having been made 
to perform post injection at the post injection stage determined by the preparation and said post injection stage 
determination means, when inner cylinder temperature turns into a desired target temperature, the outstanding effect that 
post injection can be performed is done so. 

[0055]According to the fuel injection control device of the internal-combustion engine concerning the invention of the 2nd 
of this application. A post injection stage determination means to ask for said post injection stage on the basis of a main- 
injection start time according to the operational status of an internal-combustion engine by making the time of the 
temperature in a cylinder turning into target temperature into a post injection stage. By having been made to perfonm post 
injection at the post Injection stage determined by the preparation and said post injection stage determination means, 
when inner cylinder temperature turns into a desired target temperature, the outstanding effect that post injection can be 
performed is done so. 

[0056]ln the 1st Invention or invention of the 2nd, An engine oil can be prevented from spraying of fuel by which post 
injection was carried out stopping arriving at the bore wall surface of a cylinder, originating in post injection as a result, and 
diluting it, when said target temperature is made into the inner cylinder temperature to which the fuel by which post 
injection was carried out does not burn, and spraying does not arrive at the bore wall surface of a cylinder. An exhaust 
system can be supplied without burning the fuel by which post injection was carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] lt is a system chart showing the outline composition in the 1 embodiment of the fuel injection control device of 
the internal-combustion engine concerning this invention. 

[ Drawin g 2]lt is a flow chart which shows an example of the post injection stage control procedure in the fuel injection 
control device of the internal-combustion engine concerning this invention. 
[Description of Notations] 

1 Diesel power plant (internal-combustion engine) 
11-14 Cylinder 

31-34 Fuel injection valve (fuel injection means) 
100 ECU (post injection stage detennination means) 



[Translation done.] 



http://www4apdljnpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht^ 10/6/2009 



JP,2000-045828,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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(D^mXti)^ 'J - > ® i ^ tt N O X* ©ID? L , ?jiE ASf 

m**;^ ©st^t^SA^ (gr-r <!: ®jR u N o x^«f m 
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10 [00 0 6] y - >©t»J,®-CjgS«!E3 1± ^F^jl^M 

©gF^«:C©?Rjija^NOxft!l!i«?:iBg-rSt> C 

©rt«S«M-c«ii^«lKB$©pm:t;x©^Ml;h3&5 >; - > 

r*-2./cast). gfa,;*7;^ct'©NOx*iNOx84^fc®iR?n 
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I9> N Ox;£ y-i?^ if <!;<!: J^c^o ^CT?, i^MM 
7cMNOxS4^-efi> NOx®J|Xtg:/3;&3fi§fa-r5fjtCB/f^ 
©^f 5 > i'-C^APm:</:^©^m^ ^^CCf-S C 

jRSnrCiSNOx^NOjtcaTcUTSiCtHL. N0xS4 
^S© N O x©JR#g:^3 ^ 3 ti- ^> *> ^ „ 

[0 00 7 ] CC-C. jMiRjl7cS2NOx84i«iCHC^S^ 

oxftii^tcsm y ?-©pa*'x;s:«*&-r ^:^s©- 

©^^©Sltgfrt(cjt^3f4PSW^7&ie>MS*4*^-('»«W 

ofls^) b/cf*. ^»aM©iiJ5Stffi^b^t^(*ff«mioc 
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30 iW) UTgfm*?^©^m5r U ?-tC C ©!j<X h « 
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•3. l#»1gi <# 1 ) *^e>4#«© (#4) ©S^igil 
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tcSffic;u/ctH:^fi-^*ECU 1 o otcm;^t-sx>i;> 
K 2 0 {C«. K 2 0 rt©®mzagoc>Ftjirs 
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[0 03 7 ] L.?c*5^r. jXxh-pm'tlS:. d<:^hW4M 
h 'S«m*4© H C (xK^ ^SM^c H C fiR^^c 5J(Kt- 2. C i 
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H C^^3-^@« H C fm<iCiXWri> CLti-C^ ^©F*9 
[0039] *:xhPMM:>'f5> <?'©*iJ'(3P^JIi^|JiBJ-r 

w, -I" >v:^®jKgthi> ©A^^Seqa T'^€.t-r-5. 

Qin.i = eqfnn xM*4J:k*xMI4^»i^ 
[0 040] Wl^.JIffi©»^, JJ<X h iSWB#©|girt©S 
Tpo«^l -C:^5nS. 
[iJl ] 



(Vtdc/Vpo) 



(1^2] 

Ttdc=Qinj/ (egaXCv) +gthiX£ 
[0042] i C5-C> ?^*P7Kfl^Qw*S. (Ttdc-qt 

hw) (Ci:b^?!lL/. i>v'>Isll5iXenetCig:i:b^!|-r-2>. L/c 

[^3] 
" ) — gthw) /ene • 

★ [3^4] 



(1) S 



(Vtdc/Vpo) 



o4i^*X hPil^B#©jgil^^ffl. Vtdcl±BEffl±?L'=& (TD 

c) ©igirtg;m-c*s. 

[004 1 ] tC lll^©i>i>>r«?^iP7Ka3fe 20 
i}i$>^fcsb<,c. Tpo«±S;r'*6t>fc{iIJ;'5 ^>fg< ^c-S, 
i«IM*i^^^c3eif«K^i<gS-rS<»:. ffiBI±5E.=& (TD 
C ) ©jgrrtSST tddiiJt 2 © ct 5 K i^j: 5« 
( (Qinj/ (egaXCv) +gthiX e ' 

[0 043] ^ftJP7j<»5^QwfefiniJ*L'fc7i<X hPlMB#© 
fgfl^S]STpo«> WL4(DJ:'?(^tj:^. ★ 

Tpo= (gthlXe '-"+ (Qinj-Qw) / (egaXCv) ) 

j;-pr. ^7.[-mmm(Dm(^mmvpoim5-v7fk;^ti a [«fe5] 

Vpo= (gthi ' ) X e + ((Q inj- Qw)/(egaX C v)) ' 

XVtdc/Tpo 

[0 044] *:^c, ffaii^E,-:^. (TDC) ii^hO^^y^V 

pSI-tB$© i'^yyi'M eainipotii):^-r-^ 2 n 

eainipo= c o s"? ( 1 + 2 /(£ - 1 )- Vpo><C7C X R 
'XL)) 

CCr. Rttmig5©d^"TS, L«X hD-i't?*-5, C 

i>i/>©aKt^®(CfSt;rg:3a'i!Kx H««B#M?:^ 

[0 045] Jil±©^JiIit?.i<X h PIW tSf -< S > i7'?r^S^40 

(gthi "'''*-"')Xe+((Qini-Qw)/(egaXCv» • • • (2) A 



^^©-^'>^?->'^';^eaintpo■cflJ^al•rn««i:t=•„ c©d<x 
^PMM-^'>^^-7^-;^ea^ntpo4>. d<X h Pfl*tBt©Hys2:J' 
^^i'fteainlpoiPlillKc. ^6 «!:©tBM*S*-S. 
[f^6] 



[0 04 6]-?-Ur> ffiSI±?E.-*TDC*^6©!i<X hRi 
^m<0 7 > i' ft eai nipoW . ^ > PaWB^ffi^ratHtC 

eai n-jpo= eai nj + etqf + eai ntpo 

CC-C. eain.i -Y ^ifiW^Wt?* O . etqf{i^-r> 
PS*fJ«ra-C*-5. 



50 
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[004 9] ^XtC, E C U 1 0 0 «, 03iC 

Qin.i = eqfin ^mAttrnxW^m^^W^ 

iXtc. ECU10 0«> 0 4tctet>T, miie 

( 1 ) ^^mm-i^, 't(Dmmmm<<mmt i>n^7m9z 
7Ka^Qw<!:Huia ( 1 ) ■A(Dmt<Dmi^^^if>r:-JK.7t 

U 1 0 0©ROM{Cl2ltL-C*3< o 
C 0 0 5 0 ) At^. E C U 1 0 0 tt. XT- f :/ 1 0 5 
*ji^r. BuiB (2) ^^JH^L. ^(D?||»iiiSI^(c^*tt;-r 

eaintpoiHutS (2) 5^;<7)fiii©M^^ji<Sb-t— ^^Tcv 

Ul 0 0CDROM«:f2tf.L.r*J<. 
[0 05 1 ] ;^tC. E C U 1 0 0 «. XT- 1 0 6 

eai n.ipo= eai n.1 + etqf + eai ntpo 
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1^. h«*f«-v-:;7li. ft!t[i«SttTcatRJ>'GRA3g 
^egai ^X h i!i*fS<t ©Ml^^- -^TCV Vit Otc 
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r . E c u 1 0 0 h mmmm^m^^^mf&-r 

[0054] 

[#gBS©5?Am] «I©^l©IIBjtcC^^F«gj^^M©i^S*4 

MfBiKX hi®*fB#W1rl^j^«M©atet*l^(C)Cc:0T3?es!) 

^ X h B# wyiS^® . ^ ffl X. , Mi B =i< :^ h Ri WB# 

^ ^ i I ^ ^ mntcn^am s n -2. „ 

[0 05 5 ] Sfc, *SR©ll2©|%Bjoce^^F»9)g^.^M© 

UfcffrlBnK;^ h »IS^B#,<g;&|:»gji^M©a|£t«.^(cjS 
h i!a*fB#»i^#K (C «3 $ n/c jKX h pMMB$«8 
20 *5BifrM© g tf SStc Aj: -3 i ^ d< X h PtW <&|?ff T S 

[0 05 6 ] 5 6(c, m\<Dmn^i>\.^t.m2<o§mic 
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